The psychosocial factors that may affect the prognosis of patients with low back pain are generally disregarded. The StarT Back Screening Tool can help clinicians to analyze prognostic indicators and the risk associated with outcome by examining physical and psychosocial factors. The aim of this study was to investigate the psychometric properties of the Turkish version of the StarT Back Screening Tool, including cross-cultural adaptation, internal consistency, test-retest reliability, and construct validity. Methods: In this study, 120 patients with non-specific low back pain were included. The Roland Morris Disability Questionnaire, Oswestry Disability Index, Beck Depression Inventory, Tampa Scale for Kinesiophobia, and the StarT Back Screening Tool were administered. One week after the initial testing, the same examiner repeated the tests. Results: The mean age of the patients who participated in the study was 35.54±12.45 years. Cronbach's alpha coefficients in the analysis of scale reliability were 0.747 for the overall scale and 0.738 for the psychosocial subscale. The test-retest reliability of StarT Back Screening Tool (intraclass correlation coefficient: 0.90-0.93) was found to be excellent. Pearson correlation coefficients for the correlations between the overall StarT Back Screening Tool and the other measures were very good (r=0.678; p<0.001) for the Roland Morris Disability Questionnaire, good (r=0.473; p<0.001) for the Tampa Scale for Kinesiophobia, good (r=0.541; p<0.001) for the Oswestry Disability Index, and moderate (r=0.336; p<0.001) for the Beck Depression Inventory. Conclusion: The Turkish version of the StarT Screening Tool for non-specific back pain was determined to be valid and reliable. A good assessment of both physical and psychosocial factors in symptomatic patients can help clinicians make a thorough prognosis.
Introduction
Low back pain (LBP) is an important musculoskeletal problem that is common in the industrialized world, with a lifetime risk of 84% and is seen most frequently in the age range of 45-54 years. [1, 2] The prevalence of LBP and levels of pain-associated depression vary between countries and with socio-economic status and disease-coping strategies of patients. It has been reported as 37%-51% and is increasing in those aged over 40 years in Turkey. [3] [4] [5] LBP is defined as acute if recovery is within a month, subacute if it lasts 1-3 months and chronic if it continues longer than 3 months. Most patients recover within 6 weeks but in 2%-7% of patients symptoms increase. [6] The most important factors in the development of chronic LBP are negative attitudes towards the pain and fear of movement. These conditions significantly affect the psychological status of patients and as a result, the patients feel the pain much more severely and associate the pain with other diseases. At the same time it can lead to difficulty in coping with the disease, lack of confidence and depressive symptoms that affect the prognosis of LBP and increase the cost of medical care. The cognitive-behavioural perspective should therefore be taken into consideration when formulating the appropriate approach to the LBP. [7, 8] The identification of possible psychosocial factors that influence the course of the prognosis helps with improved understanding of the patient's results, signs and symptoms and with establishing a more efficient, disease-specific treatment programme. [6] In response to this challenge, the STarT Back Screening Tool (SBST) was developed by Hill et al. [9] to identify subgroups of patients with LBP and to guide initial decision-making. This tool is based on the presence of potentially modifiable physical and psychological indicators for persistent, disabling symptoms, identified through nine questions. It is a simple, selfadministered, valid and reliable questionnaire for screening patients with LBP. It results in a straightforward risk score, which provides an indication of the approach to take. In the large randomized controlled study, Hill et al suggested that physiotherapy and psychotherapy should be recommended for high-risk individuals; physiotherapy should be recommended for moderate-risk individuals and the low-risk individuals should be offered advice and education. This study showed that SBST was a clinical and cost-effectiveness tool. [10] To the best of our knowledge, there is no Turkish screening tool for identifying the possible psychosocial factors that influence the prognosis in patients with LBP. A suitable translation and adaptation of SBST that includes psychosocial factors could therefore enable risk classification for Turkish patients with LBP and help physiotherapists and clinicians in their decision-making. The aim of this study was to investigate the psychometric properties of SBST used to assess the risk status of patients with LBP with regard to cross-cultural adaptation, internal consistency, test-retest reliability and construct validity.
Material and Method
The study was performed at the University Hospital Department of Physiotherapy and Rehabilitation and included 120 Turkish-speaking participants who were diagnosed by the clinician as non-specific LBP and referred to physiotherapy unit. The patients had locomotor system or rheumatological disease, or a history of fracture or of spinal or pelvic surgery and radiculopathy were excluded.
The study was approved by the University's Human Investigation Committee (2018-08), and all participants read and signed the informed consent form prior to enrolment in the study. Enrolment and a flow chart of the study are shown in Figure 1 .
Translation Procedure: We used the guidelines for the cross-cultural adaptation for the translation process. [11] The linguistic and cross-cultural translation procedure is shown in Keele University that developed STarT and allowed to determine whether there were any attempts in progress to develop a Turkish version of their questionnaire. We established a translation team which consisted of two bilingual physiotherapists, two Turkish-speaking physiotherapists and one bilingual native English-speaking teacher of the English language. The original SBST was independently and separately translated from English to Turkish by the four physiotherapists, after which the four Turkish translations were compared for inconsistencies. A reverse translation into English of the draft Turkish version was then conducted by the fifth member of the team. The team reviewed and compared the original and reversed-translated English versions to detect any errors of interpretation or nuances that may have been missed. The original English, Turkish and reverse-translated English versions and the synthesis of translation differences were discussed by the translation team, who reached a consensus regarding linguistic imprecision and cultural differences. The last stage of the translation process was to test the pre-final version. Ten patients with LBP were administered the translated SBST and asked about item ambiguity and difficulty. All responded that the scale was easy to understand. The final version of SBST was then produced by consensus and this became our final Turkish version of STarT, which we refer to as STarT-TR (Appendix).
SBST includes nine items that referred to leg pain, comorbid pain, difficulties in walking, difficulties in dressing, fear of physical activity, anxiety, pain catastrophizing, depressive mood and the overall impact of pain. Items 1-8 are statements that are answered 'agree' or 'disagree' , with positive answers scored as one point and negative as zero points. Item 9 asks how bothersome the pain was over the last 2 weeks and provides a Likert scale from 'Not at all' to 'Extremely' , with 'Very much' and 'Extremely' scored as one point and the others as zero. The overall score is simply the sum of all nine item scores. The scores for items 5-9 are also added together to form the psychosocial subscale. The scoring method is shown in Figure 2 . [10, 12] Roland-Morris Disability Questionnaire (RMDQ) was developed to assess physical disability due to LBP. It results in a score in the range 0-24, with a score of 14 points or greater indicating risk. [13] We used the items of the Turkish version developed by Küçükdeveci et al. [14] Oswestry Disability Index (ODI) was developed in a specialist referral clinic for patients with chronic LBP. It includes 10 items (pain intensity, personal hygiene, lifting, walking, sitting, standing, sleeping, sexual activity, social activity and travelling) and is scored on a six-point Likert Scale. The scores are summed and re- [15] We used the items of the Turkish version developed by Yakut et al., which has been shown to have good comprehensibility, internal consistency and validity for the assessment of disability in patients with LBP. [16] Beck Depression Inventory (BDI) has 21 items each scored from 0 to 3 according to the intensity of depressive symptoms. [17] We used the items of the Turkish version developed by Hisli. [18] Tampa Scale for Kinesiophobia (TSK) was originally developed by Miller for the assessment of excessive, irrational and debilitating fear of physical movement/(re)injury in patients with back pain but was not published at the time. It was published in 1995 by Vlaeyen et al. [19] We used the items of the Turkish version for which the test-retest reliability has been found to be excellent. [20] Statistical analysis Statistical analysis of the data was performed using Statistical Package for the Social Sciences (SPSS) for Windows 16 software. The Kolmogorov-Smirnov test was used to investigate the normality of distribution of the continuous variables. The descriptive statistics were given as the mean±standard deviation for the continuous variables and as number of patients and percentage for the categorical variables. We excluded items for homogenity, if skewness exceeded ±1.
Total sample size required to determine a moderete correlation (r=0.3) between SBST scale scores and RMDQ scores for 90% power was 112. 120 participants include to study for possible drop outs. [21] Reliability was evaluated by measuring both the internal consistency and test-retest reliability. The appropriate length of the interval depends on the stability of the variables. In this study, 7 days was used as a time interval. Internal consistency was assessed using item-total correlation and Cronbach's alpha. A Cronbach's alpha coefficient >0.7 was regarded as satisfactory. Test-retest reliability was determined using the intraclass correlation coefficient (ICC) and Pearson correlation analysis.
Concurrent validity was examined by using Pearson correlations in relation between SBST and RMDQ, TSK, ODI and BDI. Pearson's correlation coefficient values ≥0.40 were considered satisfactory (r ≥0.81-1.0, excellent; 0.61-0.80, very good; 0.41-0.60, good; 0.21-0.40, fair and 0.0-0.20, poor). [22, 23] 
Results
The mean age of the 120 patients who participated in the study was 35.54±12.45 years, ranging from 18 to 50 years, with 74 (61.7%) female and 46 (38.3%) male. Table 2 shows the demographic and clinical characteristics of the participants. The mean over- all SBST score (Items 1-9) was 3.90±2.54 and the mean psychosocial subscale score (Items 5-9) was 1.68±1.79.
Linguistic and cultural translation
During the second and third steps of the translation process, for Item 9 the phrase 'Overall, how bothersome... ' was translated as 'Overall, how much bothersome... ' . The translation very close to the original wording was used and difficulties in understanding the meaning of the questions were not found by patients.
Reliability
Cronbach's alpha coefficients in the analysis of scale reliability were 0.747 for the overall scale (Items 1-9) and 0.738 for the psychosocial subscale (Items 5-9) ( (Table 4 ).
Discussion
This study demonstrated that the Turkish version of SBST (STarT-TR) is a valid and reliable instrument for Turkish-speaking patients with non-specific LBP. SBST that was translated from English to Turkish by 
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following international guideline recommendations is provided to literature as a tool with good psychometric properties, easy to use and potentially useful for future epidemiological studies.
The quality of our translation process was good acoording to the Guidelines for the Process of Cross-Cultural Properties of Self-Report Measures. [11] Because our translation process met all the 6 criteria for valid translation. The following 6 steps were:
(1) initial (forward) translation, (2) synthesis of the translation, (3) back translation, (4) use of an expert committee, (5) testing the prefinal version, and (6) appraisal of the adaptation process. This 6-item tool evaluates the quality of the translation process into a new language or culture through the following 6 steps: (1) initial (forward) translation, (2) synthesis of the translation, (3) back translation, (4) use of an expert committee, (5) testing the prefinal version, and (6) appraisal of the adaptation process. In literature, only 2 versions (Belgian-French and Mandarin) met all the 6 criteria for valid translation according to the guideline. [24] Most functional questionnaires are developed in the English language. For clinical research the source language is of primary importance. Translation difficulties can be encountered in such cultural adaptation studies. In French and Finnish versions, a few minor discrepancies were changed during the translation process. [25, 26] At the end of the translation process in our study, there was only one item that needed to be changed in the Turkish version: in Item 9 the phrase 'Overall, how bothersome... ' was translated as 'Overall, how much bothersome' . We therefore concluded that this questionnaire was easily understandable by the Turkish population.
SBST is an internationally recognized, valid and reliable tool for screening patients with LBP and has been translated for different cultures, such as Iranian, Spanish, Danish, Brazilian and French. In general, only the translation procedures with cultural adaptation have been reported for these. However, the discriminative validity was tested in the Danish (STarT-dk) and Iranian versions. Although it contains three psychosocial items that were different and have not been validated, STarT-dk was shown to have sufficient patient acceptability in Denmark. [27] Discriminative validity for the Turkish version should be tested in future studies for development of the psychometric properties. In literature, construct validity was tested in 10 versions by comparing the SBST scores with several constructs of self-reported outcome measures, including pain intensity; functional status; catastrophizing; fear of movement; anxiety and depression; and some quality of life domains. [24] Concurrent validity is considered a subcategory of construct validity and it is another statistical method to test validity, with our study showing the Turkish SBST to be valid for patients speaking the Turkish language. We examined concurrent validity by comparing SBST with RMDQ, TSK, ODI and BDI, which measured similar concepts. Studies translated from the original SBST to different cultures had very different results when examining concurrent validity. The relation between SBST and RMDQ was found to be very good (r=0.68, p<0.001) in this present study. For the French translation, Bruyere [25] observed a high Spearman correlation coefficient of 0.74 between SBST and RMDQ, while the German [28] translation resulted in a moderate Spearman correlation (r=0.55, p<0.001). The Iranian version of SBST was found to be a valid and reliable tool for LBP with lumbar spinal stenosis. [29] They used only the ODI for convergent validity, which showed a strong correlation with the Iranian SBST (r=0.81, p<0.001). In our study, we found a good correlation with ODI (r=0.541, p<0.001). Because of the differences in disease group and risk classification, our study cannot exactly support the Iranian version of SBST. For the German translation, Aebischer et al. observed Spearman coefficient values for the correlation with TSK of 0.40 for the total score and 0.46 for psychosocial subscale. [28] The correlation of the Finnish version of SBST with the BDI gave moderate Spearman coefficient values of 0.38 for the total score and 0.36 for the psychosocial subscale. [26] We found similar results in the present study (total score 0.34 and psychosocial subscale 0.41). Also, the majority of versions were validated in physical therapy settings like our study.
Other version studies assessed internal consistency with Cronbach's α like our study. Seven studies assessed internal consistency, Cronbach's α was good (>0.70) except in the Finnish and German versions. [26, 28] In literature, in some versions such as Belgian-French version the methodologic quality was often found to be poor because Cronbach's α was less than 0.70. [24] But in our study, Cronbach's α was more than 0.70 for SBST Overall and SBST Psychosocial subscale. Also, our sample size recruiting over 100 subjects for testing internal consistency were adequate. So the Turkish version of SBST have a good internal consistency.
In literature, similar to our work, generally the testretest reliability was conducted by using interclass correlation coefficient (ICC). ICC values for SBST ranged from 0.67 (Finnish version) to 0.93 (Mandarin version). [24] [25] [26] [27] [28] [29] [30] Smilarly, in our study, the ICC scores for test-retest reliability were excellent for both the overall scale and psychosocial subscale (0.90 and 0.93, respectively).
This study had several strengths. It included patients in the adult population with LBP but no symptoms of osteoarthritis and included a good representation of both sexes. The participants fully responded to all the questions and did not experience difficulty in understanding them. Our study showed that testretest reliability was excellent. However, there were also limitations. We used only concurrent validity for testing validity; discriminative validity should be tested in future studies. Participants between the ages of 18 and 50 years were included in the study, and further assessment of SBST should be performed in an elderly population.
Conclusion
STarT-TR is available for non-specific LBP and its reliability in this study was perfect. SBST can help clinicians to evaluate the prognosis of patients that are affected by physical and psychosocial factors and it is a straightforward tool for suggesting the most appropriate form of treatment for each patient.
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